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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut -off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling incrnbers are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlblJOBKA flJlfl PA3BAJ1 bLJOBMB AHMfl YCTPOMCTB M3 nPOOWJlbHbTX TPYB 

(57) Abstract: 

McnojiB30BaHwe: jyw pa3 b arn^ro du eaira^ yerpowcTB H3 rrpo^wjiBH^rx Tpy6 (nepeKpbiBaTejiew, nojjeecoK 
XB0CTOHHK.0B. <j>ujibTpoB h T-A-l. ycTaHaaraBaeMbix b cKDawMHC. Cythhoctl* H3o6peTeinui: BaJibupBKa 
co^epmHT Kopnyc (K) I c ueHTparibHbiM KaHanoM 4, b wuKneu uacTH kotodopo ycraHOBJieH nrryijep 5. B 
creime K Bbtno/meHbi yrrryojieHHH 6h7,b KOTopbix c noMombio onop 8h9 ycTanoaneitbi TpH BantaryioffjHX 
aneMeirra (B3). ripmieM onopw 8 jjByx B3 ycraHoaneHbi b yr7Ty6jrteHM*x 6 K Heno/^BM^KHo, a onopa 9 B3 12 - c 
B03 mo jfLHOCTtiio pajiwajibHoro Bbu^BWKeHKH w3 yTvry&neHKH 7. no^DKJRHaH onopa □ Emanuel! a d DM^e r^oyx 
3Kci;eHTpiraibix oTHOcnTenbHO ppyr ppyra upuwuippoB (UJ 13 w 14. DpiweM U 13 c oonbumM ^aMerpoM 
yiuioTHen oTHocwTejibHO creirxM Kopnyca 1, a 1114 c weHbniMM jniaMCTpoM Bbicrynaer B i^eiiTpaJibiibm 
KaHaji 4 K m wmcct KaHa/ibi, coo6ntaK>njjie i;eHTpanbUbni Kajran 4 c rujxpannmecKOU KaMepofi 18, 
o6pa30BaHHOft ctchreimm yi^yOjicHWH 7 w ropueBbiMM noBepxHOCTHMii U 13 w 14 noABraraoft onopbi 9. Tanoe 
KOHCTpyKTHBiioe Bbtfionnemie BanbHOBKii o6ecne*niBaeT n^ejib - noBbnueroie KauecxBa h Ha^eTKHncTM 
ycraHOBKM ycxpoitcTB W3 irpo^vin bHbix rpy6. a TaKTKe noBbnneHwe pa6oTocnoco6HOCTK caMoft BajibnpBKit w 
B03M0?mocTb pacranpeimn rrMana3ona pa6o*iero AMafcietpa. 1 3. n. 4>-Jibr 4 vm. 
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Description [Onucaniic n3o6p<rrcnH$i|: 



M3o6pcrcHMC othochtch k o6nacrn SypejmH n KanMTa/ibHorx> pcMoirra ne<J>THHtix m ra30Bbix CKBaKwn u 
rrpe^Ha3HaMe.Ho, o MacrHotTu. nyni paooan bUOBbi Damm ycrpoftcTB mo npo<J)H/ibHbix xpyti, ycTaHann HDaeMbix 
□ CKBajKKiie npu toojihujim 30H ocnomHenHM. BOOiiHKajomKX b npouecce 6ypeHHH cKnam™ m rrpn 
axxrraHoeneHMU repMerMWHOcra oGca^iibLX ko/ioiiu. 

Hooecrua Bajibuonxa ^jih pa3Ba/ibnpBbtBairuH ycTpowcTB H3 npo^MJibHbix rpy6, co^epxaman Koprryc. 
npMcnoco6ncHHi>ift coc^mienwH c KOJioimow 6ypn/ibHbtx Tpy6, c upHTpanbKbiM KaiianoM h 

yrny6neHnHMH d crernte, d KOTopbDC ycTanoBnenbi c noMOinbio onop Tpw BasibuyTompx 3JieMenTa. 

HeAocTaTKOM 3Toro ycrpoKCTBa hbjihctoi to, hto BaubijyK>mne 3JieiaenTbi npu p a3BajibnpBbU3auiai Tpy6bi 
noft ^c^ctdkcia yrrpyroro aneMeHTa iioctohhho HaxoRftren b oahom nonojKeioai. Tlo3TOMy npw 
Heofixo^wMOCTM CHH3HTb pa^MaJTbHfaic narpy3KM na npo4>H7ibHbcft nepeKpbroaTejib rrpn ero ycraiiOBKe b 
CKBajKinie, iianpMMep, npu peMOHTe nospc jkachmm o6caA"ofi kojiohhw b bmac men enow nep<}>opain™, ftaMian 
Bajihupaxa HeiipwMeHWMa, nocKonbKy M3-3a hcbo3mo»hoctm chjokchhh pa^wajibUOM Harpy3RM Ha oocaAHyw 
Konoiniy npoMcxo^MT ee AaJibHewrnee paapymeHiie. 

3a^aMew M3o6pe-reHM*i jranHcrcn noBbmicHwe KaMecrDa vl iia^e*uiocrw ycxanoBKM ycxpowcxBa H3 
npo^HjibHbix xpy6, ycTanaBjmrjaekfbix b CKBaxLMHe npw MsanHjnw 3oh ocno>tLHeHMfi, B03HWKaioniMX B 
npoueoce 6ypenwn CKBammi, w npw BoocraHoaneiniM repMeTHtmocrn o6ca/na>ix kojiohh, a TaKxe noBbrnjeioie 
na^emnocTM m pa6oxocnoco6HocTM Baji bup bkm m ofiecneMenne bo3M0W.hocth pacumpeHMH Awana3ona 
pa6oMcro ^HaMCTpa 6e3 h3mchchmh nuaweTpa Kopnyca Raimoro ximopa3Mepa cawofi BajibnpBKH. 

TexHMHecKMM pe3ynbxax AocTMraercH tcm, hto b nanbiioBKe jym pa3BanbnpBWBaHMH y cTponcT b W3 
npo^wjibHbix xpy6. coAeprcameM Kopnyc, npHcnocoo/ieinrbiM fy\n coenwHeHH^ c kojiohjioh 6ypH/ihHi»ix Tpy6. c 
neHTpajibHbtw KaHanoM m yrnytne.\mn\m b ctchkc, b Koropbtx ycTanoaneHbi c rioMombio onop xpw 
Ba/ibuywnnix 3/ieMCnxa, onopa oahopo Eajibijyioinero 3neMeHxa ycxaiiouneHa b yrnyGnemm Kopnyca c 
B03MOJKHOCTbio pa^wajibHOPO BbunawTKeimH M3 Hero. PaAwajibHO noABwmna^ onopa BWAfiJUKHoro 
Banbnyiomero 3JTCM€HTa wojkct 6biTb Bbtnonnena b ew^e AByx nnaMeTpanbHO paanoBeraootx munm^poB, 
9Kcu ( eHTpioiHbLx OTHOCMTCJibno npyr njpyra, npMHCM uwjiMHAP onopbi c 6ojiboiwM AMaMerpoM yiuioriieu 
oTHOCHTcribHO Kopnyca m o6pa3ycT co cTCHKaMM yr/iyojieHMH rMApaHm^iecKyio KaMepy, coo6meHHyio c ero 
UeHTpajibHbiM KanajioM. 

Ha <J>nr\ 1 npeAcraaneH o6axwit emr BanbupnKM; na $wr. 2 pa3pe3 A -A iia $ur. 1; Ha 4>im. 3 pa3pe3 B-B Ha 
4>wi\ I; Ha 4»nr. 4 o6ca^via« kojiohh a c ycraHouiieHHbiM npo4>nnbHbBv< nepeKpbiBaTcneM c noMomuo 

OnHCblBaCMOM BajlbHpBKH. 

BanHnpBKa juth pa3Banbu;oBbiBaHiiH ycrpOMCTB H3 npo^iuibHbix xpy6 coAepxirr Kopnyc 1 c pe3b6ow 2 jyw 
npMcoeAHHeHww ce k Konoinie 6ypnjibin>ix Tpy6 3 m ^eH'^paJlB^^b^M Kanajiow 4. b HMmneii nacrrw KOTopoix) 
ycraHoaneH mTyuep 5. B ereiiKe Kopnyca 1 BboiarnieHW yrjiy6jieHMH 6h7,d KOTopbix c nowomwo onop 8 m 9 
ycraHOB/icHbi Banbuyjonape 3/ieMeirrw 10. 11. 12. IlpwHeM onopbi 8 BajxbuywnDax sjicmchtob 10 m 11 

ycTaHO an cHbi b ypJiydnenvbix 6 HenoABUJKHO, a onopa 9 Banbnyion;cro 3/icMeHTa 12 c i»3MOJRiiocTbio 
paAHajibHoro B^i;;tai?Kciai^ H3 yr^jiy^jieiiKfi 7. rioABJUKHaH onopa 9 BaJibi^yioiAerx) aneMenxa 12 Rt>rriojiHe.»a b 
BMAe A«yx SKCi^eHTpHMHbix OTHOCHxe^bHOi-o APY r Apy^ 3 - uyuwatffpoo 13 w 14, hmck>ib?4X pa3Hbic nriaMexpbi. 
npHH€M uwjtkhap 13 c 6ojTbnmM A KaweT P° M ynjiOTnen oTiiocHTerrbHo ctchkm Kopnyca 1 c noMoinbJo 
yanoTHeHiw 15, a hw/ihhaP 14 ° MeHbnmM A MaMeT P° M Bbitrrynaer b ueHTpauiwiuii Ran an 4 Kopnyca 1 Mcpeo 
otbcdcthc 16. BbinojiHeiojoe b creinte, m MMeer Kananui 17, coo6n\ajomwe ueiiTpajibHhra KaHan 4 Kopnyca 1 c 
rwApaHTiMHecRow KaMepoft 18, o6pa3OBaini0H ci^iiitaMM otbcpctmh 16. yrjiyoVieHiiH 7 b Kopnyce 1 w 

TOpUCBblMM no BCpXH OCTHMM UlUTHIU^pOB 13 M 14 riOABWJKHOM OBOpbl 9. 

PaooTa BanbuoBKH iiohchhctch na npKMepc BoccTanoa;ieHM« pcpmctwmhoctw oocaniioft Konoioibi npM 
o6pa30BaHMM b new Tpemmifc,i. 

B 30ne 19 napymeimH pe pmcthmhocth o6caAiioH Konoinrw 20 npeABapirrcJiKno ycranaBnireaioT 
ncpeapbinaxeJib 21 h j npcxfcw/ibHbix 'ipy6, nyxeM pacumpcHiiH ero u<lwiciuacia ^haroctii. 3ax^M na kojiouhc 
6ypmibHbix Tpy6 3 BuyTpb nepcKpbiBaTcnn onycKajoT Ba/ibuoBKy m BpamcicieM, c noAaneH bhm3 kojiohhw 
6ypiuifc.HBix xpy6 3. HamfHajox pasoaji bi|OBbiBaTb npo<J)MjiiJibie Tpy6bi nepeKpbiBai^juH 21 c o^HOBpeMeimoM 
npoMbiBKofl ?Kiv;KOCTbK). 3aKaMHBacM0M b Tpy6w noA Aa^e^M- n P M 3T0M » B neHTpajibHOM Kaiiajic 4 
Kopnyca 1, 6jiaix>Aapn Hanwui«o urryi;epa 5, AaBJ ie,cwe «*WKoctw r*i3paeTacT w. uuJAcwcrbyn Mcpc3 
OTnepcTMC 16 b cx^HKe Kopnyca 1 m Kaiiajiw 17 b d3*jimiiapc 14 iioabiukhom onopbi 9 na Top^eBblc iiOBcpxiiocTM 
r^urwHApon 13 h 14, Bi>iABwr s aeT BajibuyionniM 3jieMenx 12 H3 yrnyfineTmn 7 Kopnyca a<> ynopa b creiiKy 
ncpeKpbiBaTCjm 21. OAHuupcucinio acBUABioaiibie sanbuyiouj^ic 3;icMeiiTbi 10 ii 11 xaK>&e ynnpaioToi b 
crcHKy nepeKpwoaTeJin. Hance, najibuywiUMC 3JieMCHTbi moa AeMc^f* 1 ^ co3AaHHOH paAMansHofl nai^py3KM, 
iTpoKaxKusa^cb no miyTpeinieii noocpxiiocrrM npo^nnbiujix xpy6, paoBanw^oniomaKDx mx m ruioxiio 
nptiKaTbinajoT k <rreimc oGcaAHOH KO/ioHHbi 20. IlpM noAxoAe k oohc 19 napyincHMn ixtpMeTHMnocTM oOcawiiOM 
KOjiomibi 20 Aanficiuie npoMbiiwmioM >kmakoctw cifMJKaxrr }\o MvnwMa/ibHoro, npw KOTopoM mc irpoMcxoAMx 

-1. 
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BbiHBsufteHMA pajjManujo-nojjBMJKHoro najrw^yioTnejxi aneMenTa 12 W3 Kopnyca 1. m pa3BanbnoBbraaHwe 
npo4>HJibiii7LX xpy6 ocjjyr j\o o6pa30BaiaiH koihmmojiljiopo ^waMexpa B,syvm cMOKJitiKCH iteBbiABttmHbiMU 
BaribuyiomKMK aneMeHTaMH 10 w 11 m Bbi^anraiomMwcH 3JieMeuT0M 12, Kor^a on HaxoAHTCH b hcxoahom, He 
BbmHHHyroM nojiOKCHMH. Ilpw 3tom pe3b6oBbie coe^MJienMH npcxfjiuiwibix Tpy6 nepeKpbiBaTen*? 21 TaKHte 
pacmMpHK)TCH ao BHyTpcHHeno AMaMerpa iipCHjnuibuwx -rpyC, o6pa3yeMoro npw wx pa3BanbupBbiBaHiiM ej 
30hc iiapyuieiaw, mto cnnHtaex no muhhm a/i tuoii auimmn>i ^aaneitwe Ha creiiKy ooca/jHOW kojioichw 20 b 
30HC 19 HapymeHUH ee repM€TMKH0CTM. 

nocrie npoxoaAGHim 3ouw 19 napyinerain repMeTHMuocTH, r^e onacnocTb pa3pymeHHH ooca^How KonoHHbi 
oTcyrcTByeT. bhobb no^HMMaioT RaxmtHvit itpomi>idokhoh jrh£kocth m pa3Ba/ibnoBM saHnc nepeKpui oaTcji h 
Bej\yT no tcxhoji ophm , ormcaHHOM Bbnue. 

no OKOHMaHMM pa3BajlbUpBblBaHHH KOJIOHHy 6ypmibHblX Tpy6 3 C BaJIbHOBKOM nOAHHMaiOT MO CRDaJOnCbX. 



Copied from 10468719 on 05/26/2006 

::::::::::::*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Hi 



Claims JOopMyjia H3o6peremi$i|: 



1. BajibuoBKa /yiH pa3Banb.ijprjbiBaHiifi ycxpoftcTB M3 npo<j>M/ibiibLx. Tpy6. ct>nepaiaina>i nopuyc. 
npHcrioco6ne>nu>iM cocakhchmh c kojiohhoA GypwjibHbLX Tpy6, c ueHTpanbbHbiM KaHanoM m 
ym y 6ji eHMHMM Q creHKe. b KOTOpbix ycxaHOBJieiibj c noMombio onop TpM Bajibnyioumx 3JieMeirra. 
cKr/uwaiomancH tcki, hto onop a on^ioro Banbuywnjcro ancMeirra ycTaHoaneHa B yrjiy6;i eimw Kopnyca c 
B03MO»nocTbJO pa^Ha/ibHoro Bbi^BJDKeioiH M3 Hero. 

2. BajibqpBKa no n. 1, oTjuraajomaflCH T€M, uto pa^naribHo no^en>EHafl onopa BbijjBw * hopo Bajibuyroujero 
aneMorra BbmoHHCHa b BKfXt R&yx jjnawerpanbHo paoHOBenwKHX omjtmhapob, aKcucirrpuwbrx oTHocHTcnhHo 
ppyr npyra, npinieM umrannp onopbi c 6ojTbimfM flw aMerpoM ynnoTHeH ornocHTCJibHo Kopnyca m o6pa3yeT co 
CTeHKaMM yrviyojieiuiH d Kopnycc ruApaamtHecKyio Kaviepy, coo6meHnyio c ero u,ejrrpajibHbiM KaHanoM. 
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Drawing(s) mep-rc^CMl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl. } 4 dwgs 
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Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 1 0 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 
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relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 1 2 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 
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Claims: 



1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Drawings: 



Fig. I 
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Fig. 2 



Fig. 3 
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Fig. 4 
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